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Dear Friend. 

THE ASSEMBLY 

STATE OF NEW YORK 

ALBANY 

L1nde Wells Update 
March 1981 

As you may knov1, on January 31, 1981, the Ne\'.' York State Assembly Task 
Force on Tox1c Substances released an Inter1m Report wh1ch conta1ned new 
1nformat1on concern1ng the 1nvolvement of the federal government 1n the 
d1sposal of rad1oact1vely contam1nated l1qu1d wastes at the s1te of 
what 1s now the L1nde 01v1s1on of Un1on Carb1de 1n our Town of Tonawanda 
In add1t1on, the report documented that plant workers at var1ous Manhattan 
ProJect and Atormc Energy Commss10n operat10ns 1n the ~hagara Frontier 
Reg1on may have been exposed to excess1ve levels of rad1at1on dur1ng 
the 1940's. 

I v1anted to take th1s opportumty to bnng you up to date on the findings 
conta1ned 1n that report, my react10ns to 1t, and steps wh1ch are now 
be1ng taken to meet the challenge of these f1nd1ngs. 

To better understand the revelat10ns conta1ned 1n the Assembly report, 
1t 1s helpful to know some of the background In June of 1942, Pres1dent 
Frankl1n Roosevelt author1zed the commencement of atom1c energy research 
and development work wh1ch was to 1nclude the 1mmed1ate des1gn and construc
tlOn of product10n plants to prov1de matenals necessary for "atom1c f1ss1on 
bombs". The proJect \:as dubbed the "Manhattar ProJect" and was fomally 
referred to as the Manhattan Eng1neenng D1stnct U~ED), of the Army Corps 
of Eng1neers To prov1de the "feed matenals" needed for the production 
of th1s new atom1c weapon, the Manhattan ProJect began to procure large 
amounts of uran1um bear1ng ores and convert them through var1ous reflne
ment stages 1nto the feed mater1als for the manufacture of the atom1c bomb. 

The L1nde A1r Products Company in the Town was selected as a ref1n1ng 
plant because of the expert1se 1t had acqu1red from 1ts work 1n the ceram1cs 
bus1ness, 1n wh1ch 1t processed uran1um to produce certa1n substances for 
the color1ng of ceram1c glazes. 

L1nde's contract w1th the federal government called for 1t to operate a 
fac1l1ty \'.'h1ch v10uld reflne uramum ore 1n a senes of three consecutive 
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steps. Only the f1rst of those three steps relates d1rectly to the dumping 
1nto the wells. In th1s f1rst step, ord1nary uran1um ore was ref1ned 1nto 
uran1um ox1de (U30g). Add1t1onal ref1nements were made 1n steps two and 
three and the product was then sh1pped to Electrometallurgical Company in 
N1agara Falls to be further processed through add1t1onal steps 1nto uranium 
metal. The ref1n1ng of uran1um ox1de began at L1nde 1n July of 1943 and 
cont1nued unt1l the supply of low grade uran1um ore became unavailable 1n 
m1d-July of 1946. 

The reflnement process 1n 11 Step Oneil cons1sted of add1ng certa1n chemicals 
to the uran1um ore to produce the uran1um ox1de. The waste products of 
th1s process cons1sted of h1ghly caustic alkal1ne l1qu1ds conta1n1ng pr1mar1ly 
sod1um sulfate and sod1um carbonate, along w1th traces of uranium oxide wh1ch 
could not be captured The federal government pressed dur1ng these years to 
ma1nta1n top pnonty for the product10n of uramum metal as 1t \'Jas v1tal to 
the war effort and was needed for atom1c fuel 1n the 1mmed1ate post-war era. 
The present L1nde D1vls1on management has emphas1zed that the Tonawanda 
L1nde site was the only plant 1n the Un1ted States produc1ng uran1um ox1de 
for the war effort and any delays could have set back the ent1re Manhattan 
ProJect. F1ve bu1ld1ngs were used on the L1nde s1te as part of th1s opera
tlOn. One bu1ld1ng already ex1sted, the other four \'Jere bu11t by the federal 
government 

In1t1ally, the rad1oactively contam1nated l1quid wastes were d1scharged into 
the san1tary sewer system. However, the heavy alkal1ne nature of the radlo
actlVe v1aste-water made th1s proh1b1t1Ve because the alkal1mty destroyed 
bacten a 1 n the sewage treatment plant process \vhl ch was necessary for 1 ts 
operation ~·Jhen the Town threatened to close off all se\'Jage serv1ces to the 
L1nde s1te, the dec1s1on was made by the eng1neers for the Manhattan ProJect 
and L1nde to pump the wastes 1nto underground wells. At th1s t1me, the 
eng1neers expressly reJected the alternative of d1scharg1ng the rad1oactive 
wastes 1nto a storm sewer wh1ch empt1ed 1nto an open d1tch, runn1ng through 
a publ1c park, 1nto Two M1le Creek and eventually into the N1agara R1ver. 
Dur1ng the ensu1ng per1od, unt1l July of 1946, over 37 m1ll1on gallons of 
rad1oact1vely contam1nated l1qu1d chem1cal wastes were depos1ted 1nto the 
wells on the L1nde s1te. In fact, a recent statement from the present manage
ment of the L1nde D1v1sion of Un1on Carb1de 1nd1cates that a prel1m1nary rev1ew 
of theH records 1nd1cate that the actual quant1ty of the l1qu1d \•Jaste d1sposal 
1nto the wells may have exceeded th1s f1gure 

S1gn1f1cantly, dur1ng the per1od from Apr1l 1944 through July of 1946, there 
were occas1ons when the wells used for d1sposal became clogged and at these 
t1mes the wastes were dumped d1rectly 1nto the storm sev1er on the s1te, 
wh1ch eventually led to Two M1le Creek and the N1agara R1ver. The report 
1nd1cates that the amount of such d1scharges probably equalled the amount 
put 1nto the wells. In1t1ally, only one abandoned well was used at the s1te 
However, as product1on progressed, four add1t1onal wells had to be dug on 
the property for the same purpose. 
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Hh1l e 1 t vws commonly knovm before the release of the Assembly report 
that L1nde A1r Products had been under contract w1th the federal govern
ment•s ~1anhattan Project to produce matenals necessary for the product10n 
of the atom1c bomb, and wh1le 1t was known that there has pers1sted some 
low levels of surface and bu1ld1ng contam1nat1on at the s1te, the use of 
underground wells for d1sposal of rad1oact1ve l1qu1d wastes and the use 
of the open storm sewer for the same purpose from Apr1l of 1944 through 
July of 1946 ~tJas informat10n totally nevi to me and to the general publ1c. 
It obv10us ly created a l eg1 timate sense of concern throughout the communi t'y. 
I v1as amazed that th1 s 1 nforma t10n had never come to 11 ght g1Ven the numer
ous federal and state-federal 1nteragency reports mak1ng reference to the 
Llnde-Manhattan Project operat1on However, g1ven the fact that much of 
the 1nformat10n secured by the Assembly Task Force invest1gators was con
ta1ned 1n prev1ously class1f1ed documents wh1ch were only uncovered us1ng 
the Federal Freedom of Informat1on Act, 1t 1s not that surpr1s1ng 

Despite cr1t1c1sm from some quarters as to the tim1ng of the Task Force 
report and the manner of 1ts release, 1t, nevertheless, d1d serve to br1ng 
some nev1 and s1gmf1cant 1nformat10n to l1ght. Knovnng v1hat we know nm'l, 
1t 1s imperat1ve that we f1nd out exactly how safe or unsafe the d1sposed 
l1qu1d \Jastes are to us today. Many of us have l1ved 1n th1s commumty 
for decades s1nce the dump1ng occurred w1thout see1ng any apparent wlde
spread patterns of 1ll health effects, although the attent1on g1ven to the 
revelat1ons concern1ng the wells may now br1ng forth 1nstances where 1llness 
could be l1nked to rad1oact1v1ty. There 1s no quest1on 1n my m1nd but that 
employees who worked at the L1ndc-Manhattan Project s1te dur1ng the war 
must have cxpencnced s1zeable levels of radwact1Ve exposure Hm·1ever, 
th1s histor1c problem has been known for some t1me. 

The present env1ronmental and health 1mpact of the rad1oact1ve l1qu1d 
wastes d1sposed of 1n the underground wells 1s, at th1s po1nt, 1mposs1ble 
to determ1ne Consequently, 1t 1s 1mperat1ve that the appropr1ate federal 
agenc1es, the Departments of Energy and Defense, beg1n to dnll, bore, 
and test to determ1ne what, 1f anyth1ng, rema1ns below the L1nde site and 
its env1rons and to determ1ne what danger, 1f any, there may be to area ~ 

res1dents. L1kew1se, the path of the l1qu1d wastes d1sposed of through 
the open storm sewer to the r1ver should be tested to ensure that no 
dangers pers1st there. Because of th1s umque respons1b1l1ty of the 
federal government to take act1on, due to the fact that 1ts own Manhattan 
Project was respons1ble for the d1sposal methods 1n quest1on, I have 
requested the Federal Departments of Energy and Defense to conrluct a 
thorough study of exactly what rema1ns of these wastes. 

It 1s my understand1ng that the Federal Department of Energy has agreed 
to begin these tes. ts as soon as the v1eather breaks th1 s spring Further
more, I have been adv1sed by L1nde that they \•1111 undertake llilllted test1r19 
on theH ovm as qu1ckly as poss-Ible to make some 1mt1al determ1nat10ns as 
to the status of the underground wells Add1t1onally, the Federal Depart
ment of Energy must, 1n conjunct1on w1th the Federal Department of Health 
and Human Serv1ces, conduct a comprehens1ve survey of the effects of 
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excess1ve exposure to rad1at1on on the health of the civil1an workers at 
the Manhattan ProJect s1te at Linde and elsewhere in the N1agara Front1er. 
The present management of the L1nde D1v1s1on of Un1on Carb1de has agreed to 
cooperate 1n undertak1ng an evaluat1on of all employee health records and 
to pet~form an ep1dennolog1cal study based on those records. 

F1nally, a few calm1ng notes F1rst, 1n my layman's v1e1tJ, I do not see how 
1t ~tJOuld have been poss1ble for any of these l1qu1d wastes to have, even 1n 
the 1940's, contam1nated our Town dr1nk1ng suppl1es. The Town of Tonawanda 
draws 1ts water from the N1agara R1ver well upstream from both the Two M1le 
Creek and the locat1on of the L1nde wells. Add1t1onally, the depth of the 
L1nde wells, wh1le shallow in compar1son to many wells used for 1ndustr1al 
waste d1sposal, were, nevertheless, s1gn1f1cantly deeper than the water 
level 1n the N1agara R1ver. In fact, the Town of Tonawanda eng1neer has 
assured all 1nqu1rers that there 1s absolutely no possible way that the 
Town water suppl1cs could be contam1nated due to th1s method of rad1oact1ve 
waste d1sposal 

Secondly, \'Je must ah1ays keep the term 11 rad10act1Ve contam1nat1on 11 1n proper 
perspect1ve. Almost everyone of us is exposed to some level of rad1oact1v1ty 
evet'Y day of our l1ves The federal and state governments have been aware 
for many, many years that some low level rad1at1on persisted at the L1nde 
s1te, but that w1th proper precaut1ons, 1t posed no hazard. In fact, a 1978 
F1nal Report by the U S. Department of Energy had 1dent1f1ed low level 
non-hazardous rad1oact1ve contam1nat1on on the L1nde grounds and 1n certa1n 
L1nde s1te bu1ld1ngs 

Add1t1onally, I th1nk 1t 1s 1mportant to keep 1n m1nd exactly what these now 
nuch-talked-about l1qu1d rad10act1Ve 1t1astes embod1ed. They \'/ere pnnc1pally 
sod1um sulfate, sod1um carbonate, and water They contained f1ve one
hundredths of one percent (.05%) uran1um ox1de wh1ch was only the first 
product 1n the many steps of ref1n1ng uran1um ore into uran1um metal. Hence, 
the rad1oact1v1ty level was really qu1te sl1ght 1n the l1qu1d effluents. 

Wh1le I am deeply concerned at the revelat1ons contained 1n the Assembly 
report, I am not now alarmed over any threat of new health dangers due to 
the ex1stence of the underground wells However, it 1s 1mperat1ve that the 
appropr1ate techn1cal agencies 1wrned1ately ascerta1n what danger, 1f any, 
ex1sts. I am 1n regular touch w1th both federal and state off1c1als to ensure 
that proper follm'l-up 1s made regard1ng the Task Force report. My paramount 
goal ~tnll be to ensure the health and safety of the res1dents of th1s commumty 
and the former L1nde-Manhattan Project workers, and to ensure that all the 
facts are brought 1nto the open 

Thank you for tak1ng the t1me to read th1s update, as I think 1t sets th1ngs 
1n a proper perspective. 

. ~ . ~
·n rely yours, 

OBIN L SCHIM~1I~ 
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Levels of u3o8 Generally Perm1tted by State of New York to be 
D1scharged 1nto Publ1c Waters by Users of Rad1oact1ve Mater1als 

Techn1cal Supplement to remarks of Joseph R. Clark, 
V1ce Pres1dent, L1nde Dlvlslon, Un1on Carb1de Corporat1on, 

del1vered to publ1c hear1ng of Er1e County Department of Health 
held 1n Kenmore, New York, 

' March 11, 1981 

We have reportea at th1s hear1ng that the concentrat1on levels of uran1um 
ox1de conta1ned 1n the l1qu1d waste lnJected by the L1nde Tonawanda Ceram1cs 
Plant 1nto on-s1te wells 1n 1944-1946 dur1ng the performance of work for the 
U.S. Government on the Manhattan Project d1d not exceed the l1m1ts 1mposed 
today by the State of New York on the d1scharge of such rad1oact1ve mater1al 
1nto publ1c waters. Th1s supplement prov1des the techn1cal bas1s for that 
statement. 

The currently effect1ve concentrat1on l1m1t establ1shed by the State of 
New York for the a1scharge 1nto publ1c waters of l1qu1d waste conta1n1ng 
natural uran1um 1s set forth 1n Paragraph l6.7(b)(l) of the State San1tary 
Code and 1n Appendlx 16-A, Table 4, Schedule II at the end of Chapter I of 
tnat Code. The l1m1t 1s stated as 2 x l0-5 m1crocur1es per m1ll1l1ter 
(~c/ml) averaged over a per1od of one year. (There was, of course, no such 
l1m1t 1n effect 1n 1944-46.) To convert th1s concentrat1on to the more 
fam1l1ar concentrat1on un1t of parts per m1ll1on, 1t 1s necessary to know the 
relat1onsh1p between the rad1oact1v1ty content and the we1ght of a g1ven 
amount of natural uran1um and to know the fract1on of uran1um conta1ned 1n a 
g1ven amount of the uran1um ox1de 1nvolved, U303. 

The spec1f1c act1v1ty of natural uran1um (the form of uran1um that was 
conta1ned 1n the l1qu1d waste that was d1sposed of by the Ceram1cs Plant 1n 
1944-46) 1s g1ven 1n T1tle 10 of the Code of Federal Regulat1ons, Part 20, 
Append1x B (1n footnote 4 found on page 218 of the January l, 1980 ed1t1on) as 
6.77 x 10-5 cur1es per gram of natural uran1um, wh1ch 1s equ1valent to 0.677 
m1crocur1es per gram (~c/gm). The relat1ve atom1c we1ghts of the const1tuents 
of U303 produced from natural uran1um are 238 and 16 for the uran1um and 
oxygen, respect1vely. S1nce each molecule of th1s form of uran1um ox1de 
conta1ns three atoms of uran1um and e1ght atoms of oxygen, 1ts molecular 
welght 1s 842 and the fract1on of each molecule compr1sed of uran1um 1s .848. 
The convers1on formula 1s then g1ven by 

U303 Concentrat1on L1m1t = 2 x lo-5 ~c/ml 

2 x lQ-5 ~c/ml 
= .677 ~c/gm x .848 

3.48 x lo-5 gm/ml 

34.8 x lo-5 gm/ml 

34.8 parts per m1ll1on (ppm) 

The ava1lable Ceram1cs Plant product1on aata for the 113 weeks 1nvolved 
1nd1cates that the average uran1um ox1de concentrat1on of the l1qu1d waste 
d1scharged 1nto the d1sposal wells at Tonawanda 1n 1944-46 d1d not exceed 34.8 
ppm over any one-year (1.e., consecut1ve 52-week) per1od. 
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